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(54) RECORDER 
(57)Abstract: 

PURPOSE: To properly detect paper widths of various 
recording paper sheets by setting a threshold value of 
light sensor output to detect a recording medium existent 
area according to a kind of recording medium. 
CONSTITUTION: Before paper width detecting operation 
is performed by a paper width detecting means 204 
which is arranged in a carriage and has a reflection type 
optical detecting means, preliminary detecting operation 
similar to this operation is performed, and a threshold 
value when to detect a recording paper sheet end part is 
automatically set. A paper width sensor 204 has an 
infrared light emitting diode 101 and a light receiving 
element 104, and light emitted from the light emitting 
diode 101 is constituted so as to be made incident by 
being reflected by a recording paper 105 or a platen 20 after being condensed by an optical 
lens. An output value from the paper width sensor 204 is read by a MPU 213 in a control 
circuit 201 through an A/D port, and a paper width is detected by comparing it with the 
threshold value. Thereby, since a detecting threshold value is set by the preliminary detecting 
operation, dispersion of sensitivity of a detecting system and the possibility of erroneous 
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detection by a secular change are restrained, and an application range of the recording paper 
sheet is also widened. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A setting means to set the recorded media used for record as a record section in the recording 
device which records to recorded media, A photo-sensor means to detect the light inputted into this 
photo sensor through a detected material according to the threshold concerned using a photo sensor, A 
scan means to make said photo sensor scan to the recorded media set up by said setting means at least, 
The detection control means which detects the existence region to said record section of the recorded 
media concerned based on the detection result of said photo-sensor means accompanying the scan by 
this scan means, The recording device characterized by having a threshold setting means for setting up 
the threshold of said photo-sensor means according to the class of recorded media set up by said setting 
means. 

[Claim 2] Said threshold setting means is a recording device according to claim 1 characterized by 
having an input means for inputting threshold information from the outside of the recording device 
concerned. 

[Claim 3] Said threshold setting means is a recording device according to claim 2 characterized by 
performing the scan by the **** aforementioned scan means, and setting up said threshold based on the 
detection result of said photo-sensor means accompanying the scan concerned. 

[Claim 4] Said recording device is a recording device according to claim 1 to 3 characterized by being 
what heat energy is made to act on ink, is made to generate air bubbles, and performs discharge and 
record for ink with generation of these air bubbles. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the recording apparatus which records an image etc. on 
a record medium based on the print data inputted from the external instrument etc. in detail about the 
recording apparatus. 
[0002] 

[Description of the Prior Art] In recent years, by the spread of the spread of personal computers, 
computer graphics, CAD (Computer Aidded Design), etc., image information can be easily treated now 
and the need of an easy recording device is increasing to the output. There are small and an ink jet 
recording method known as a method which enables cheap and high definition record in the recording 
method used with a recording device comparatively. 

[0003] The example of 1 configuration of the recording device using an ink jet recording method is 
shown in drawing 5 . 

[0004] It is equipped with the ink jet cartridge 16 which unified the ink jet head 15 and ink tank which 
have dozens of pieces to hundreds of ink deliveries free [ attachment and detachment ] to carriage 17. 
Carriage 17 is attached movable to two guide shafts 19A and 19B which were connected with some 
driving belts 18 which transmit the driving force of the carriage drive motor 12, and have been arranged 
in parallel. Thereby, with the driving force of the carriage drive motor 12, the ink jet cartridge 16 can be 
moved along with the platen 20 arranged so that a regurgitation side may be countered, and can be 
recorded by reciprocating covering full [ of the recorded media (un-illustrating) with which it is fed on 
this platen 20 between this migration ] (scan). Recorded media have the distance defined according to 
the pitch of a delivery by the feed roller which is not illustrated [ which drives the driving force of the 
line-feed motor 13 through the transfer device 21 for every above-mentioned scan of carriage 17 ] 
conveyed. By repeating the above scan and conveyance of recorded media, record is made all over 
recorded media. 

[0005] In addition, in the usual record actuation, it conveys to the perpendicular direction of the scan of 
the delivery array equivalent width of the ink jet head 1 5 to every scan of carriage 17. 
[0006] In the recording apparatus of the above configurations, the ink regurgitation accompanying 
record actuation is performed in the scanning zone of carriage 17. However, when the recorded media 
set to the platen 20 are smaller than the scanning zone of carriage 17 and record data have been set up 
exceeding the magnitude of a record medium, the ink regurgitation will be performed exceeding full [ of 
recorded media ]. For this reason, the problem that a platen 20 will soil in ink the hand of dirt, the 
recorded media set to the degree, or the user who operates it may be produced, and the problem of 
spending chart lasting time too many a moved part of carriage unnecessary for record actuation, and 
reducing a recording rate may be produced. 

[0007] In order to prevent such a problem, the ink jet recording device equipped with a means to detect 
the width of face of the set recorded media conventionally, and to be made not to perform a scan and ink 
regurgitation of carriage more than the width of face of recorded media is known. 
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[0008] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional configuration, there 
are what forms the sensor of a contact mold for every magnitude of the recorded media which there are 
various things as an approach of detecting the width of face of recorded media, for example, are 
assumed, and a thing of the method which carries the optical sensor using reflection on carriage, and 
detects the width of face of the recorded media to the migration direction of carriage by the preliminary 
scan of carriage. 

[0009] In the case of the latter, it is comparatively advantageous in respect of the redundancy over a gap 
of the set location of recorded media, and the applicable range to the magnitude of recorded media. 
[0010] However, when the reflective mold sensor which is an optical detection means is used on 
carriage, the width of face of actual recorded media is measured, and it has the advantage that migration 
and record actuation of the carriage which suited the width of face can set up finely. Especially when the 
regular paper which it is comparatively difficult to detect correctly the width of face of the recorded 
media of various classes, and is the usual recorded media was assumed from the difference in the 
reflection factor by the color and class of recorded media on the other hand, there was a problem that 
media, such as secondary stencil paper, were undetectable. 

[001 1] The place which this invention is made in view of the conventional trouble mentioned above, and 
is made into the purpose is to offer the recording device which enabled appropriately detection of the 
magnitude of the recorded media from which a class differs with an optical detection means. 
[0012] 

[Means for Solving the Problem] Therefore, in this invention, it sets to the recording device which 
records to recorded media. A setting means to set the recorded media used for record as a record section, 
and a photo-sensor means to detect the light which inputs into this photo sensor through a detected 
material using a photo sensor according to the threshold concerned, A scan means to make said photo 
sensor scan to the recorded media set up by said setting means at least, The detection control means 
which detects the existence region to said record section of the recorded media concerned based on the 
detection result of said photo-sensor means accompanying the scan by this scan means, It is 
characterized by having a threshold setting means for setting up the threshold of said photo-sensor 
means according to the class of recorded media set up by said setting means. 
[0013] 

[Function] According to the above configuration, according to the class of recorded media set as the 
recording device, the threshold of the photo-sensor output for detecting the existence region of recorded 
media is set up. 
[0014] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
[0015] (Example 1) Drawing 1 is the block diagram showing the flow and the electric configuration of a 
signal concerning one example of this invention. 

[0016] In this drawing, it is the personal computer as a data feeder with which 21 supplies a recording 
apparatus to this recording apparatus 21, and 22 supplies record data. 

[0017] The recording device 21 has each following element. That is, 201 is the control circuit of a 
recording device 21, and has MPU213 which manages processing of the whole equipment. A control 
panel for a user to input operator command etc. to a recording device 21 from the data feeder 22 to 
which 202 is connected, as for the I/F circuit which receives data, and 203, and 204 are the paper width 
sensors for detecting the width of face of the recording paper as recorded media, and have light emitting 
diode and a photo detector. The ink jet head on which 15 performs the ink regurgitation, and 205 are 
drive circuits which perform the regurgitation drive of the ink jet head 15. A carriage drive motor for a 
line-feed motor for 12 to convey the detail paper and 13 to move carriage and 206 are the drive circuits 
of these motors. A thermo sensor for PE sensor for 210 to detect the existence of the detail paper 
conveyance on the street and 21 1 to perform temperature control of the ink jet head 15 and 212 are HP 
sensors for detecting the home position of carriage. Direct continuation of the thermo sensor 211 and the 
paper width detection sensor 204 which treat an analog quantity among the sensors mentioned above is 
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carried out to the A/D port of MPU213. 

[0018] Drawing 2 is the explanatory view showing the configuration of the paper width sensor 204 
installed on carriage in the above-mentioned recording apparatus 21 . 

[0019] In drawing 2 , the paper width sensor 204 has an infrared emitting diode 101 and a photo detector 
104, and the light emitted from light emitting diode 101 is constituted so that ON light may be reflected 
and carried out to the recording paper 105 or the platen 20 which is the back device under test 
condensed with the non-illustrated optical lens. Photo detectors 104 are a light sensing portion and a 
terminal from which it consists of parts of b, e, and c, and, as for b, e changes with the close quantity of 
lights to b, and, as for c, switch-on in the meantime changes, the current-limiting resistance which 
determines the current which passes 102 to light emitting diode 101, and 103 - the conductor between 
the terminals e and c of a photo detector 104 - it is detection resistance for the voltage drop by change 
of Current i to detect a change in resistance, and connects with the A/D port of above-mentioned 
MPU213 in this example. 

[0020] Here, since the light from light emitting diode 101 reflects and reaches with a platen 20 or the 
recording paper 105, as for the input light to b of a photo detector 104, the input quantity of light 
changes with the quality of the materials and differences of a color according to a reflection factor 
changing. 

[0021] By the configuration of the above paper width sensor 204, MPU213 in a control circuit 201 (refer 
to drawing 1 ) can read the output of a paper width sensor through an A/D port. Into the control program 
of MPU213, the value corresponding to the reflection factor of some kinds of recorded media assumed 
beforehand is set up, and it is used as a threshold for the value corresponding to the recorded media 
chosen from this inside by the user through a control panel 203 to detect those recorded media. That is, 
by comparing this value with the value inputted from the paper width sensor 204 during detection 
actuation in an A/D port, from the above-mentioned threshold, if it is size, it can detect that the recorded 
media corresponding to that threshold exist, and an input value can detect the recorded media's existence 
range, i.e., paper width, from the same comparison result to a platen. 

[0022] Next, the actuation at the time of detecting paper width is explained with reference to the flow 
chart of drawing 3 . 

[0023] If the record form used by user actuation of a control panel 203 at step S301 is chosen and a feed 
instruction is made at step S302 by user actuation of a control panel 203 or the recording start command 
from an external instrument, a line-feed motor will be driven and a series of feed actuation will be 
performed. If feeding is performed to a fixed location, feeding will be checked with the output of the PE 
sensor 212 at step S303. Furthermore, at step S304, after sending paper to a paper width detection 
location, carriage is driven at step S305 and detection of paper width is started. 

[0024] That is, if detection is continued and the changing point from a platen to a record form is detected 
by above-mentioned detection using the threshold according to the record form chosen at step S3 06, 
moving carriage to the condition that the record form is detected from the condition that a platen is 
detected (henceforth a scan), it will record at step S307 as a beginning location of paper. 
[0025] When it judges whether it is the setting range of a form based on the migration length of the 
carriage at that time at step S3 12 when a changing point is undetectable in the actuation in step S306, 
and the setting range is crossed, a setup of a return form is urged to step S301 as what failed in 
detection. 

[0026] Furthermore, detection actuation is continued at step S308, and a detection condition records 
changing from a record form to a platen as termination of paper at step S309. It is in the setting range of 
paper at step S3 13 also here, and when detection is not completed, it is judged as that in which detection 
failed, and returns to step S301 . 

[0027] Recognition of width of face [ in / as mentioned above / the scanning direction of a record form ] 
ends detection actuation. 

[0028] Thus, even when the recorded media with which reflection factors differ are used by changing 
the threshold at the time of reading a sensor output according to this example, it becomes detectable 
[ suitable paper width ]. 
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[0029] (Example 2) In the above-mentioned example 1, the threshold for paper width detection was 
what detects paper width good by the thing which can be used, and for which how many kinds are set up 
according to each of those recorded media, and this is chosen by the user. However, when dispersion in 
the amount of luminescence of light emitting diode or light-receiving element sensitivity and dispersion 
of the distance of a sensor and recorded media are taken into consideration and it detects on the basis of 
a fixed value, a margin must be taken to each set point and a problem may be produced to correspond to 
many kinds of recorded media. 

[0030] So, in this example, it makes it possible to absorb the sensibility variation of a detection system 
and to extend the range of an available form by setting the detection threshold itself automatically using 
the detection value by preliminary detection. 

[003 1] In this example, a point which takes the configuration shown in drawing 1 R> 1 and drawing 2 
concerning an example 1 and the same configuration, and is different is detection procedure. 
[0032] Drawing 4 is a flow chart which shows this detection procedure. 

[0033] In this example, between steps S304 and S305 in the flow chart of drawing 3 concerning an 
example 1, and the same step (S404, S405), preliminary detection for a detection threshold setup is 
performed (S414), and a detection threshold is set automatically based on the result (S415). 
[0034] Moreover, when it is judged that detection of the recording paper went wrong at steps S412 and 
S413, respectively, preliminary detection is performed again. The processing which a user operates it 
and chooses the class of paper by having automated the above actuation is omitted. 
[0035] In processing of step S414, detection by the paper width sensor 204 is performed operating 
carriage, and the input to the AID port at that time, i.e., the output value of a photo detector 104, is 
memorized covering two or more points that it can set to a scanning direction. The output of these photo 
detectors 104 makes the distribution which had a peak in the both sides of a platen and recorded media, 
respectively. At step S415, between these two peak levels is set as a threshold. For example, in this 
example, the detection value by preliminary detection is divided into two groups in order of level, and 
the mean value of an average of each group is adopted as a threshold. 

[0036] As mentioned above, in order to set up a detection threshold by preliminary detection actuation, 
while suppressing the sensibility variation of a detection system, and the possibility of the incorrect 
detection by secular change, it becomes possible to also take the large adaptation range to the record 
form of the class which has not been set up beforehand. 

[0037] According to this example, detection of record forms other than the class which can absorb 
overall fluctuation of the sensibility by the sensibility variation of a sensor, dispersion of a platen and 
the distance between sensors, etc., and has been **** assumed by measuring the change value of the 
input level by recorded media and the platen by preliminary detection is also attained. 
[0038] (in addition to this) In addition, especially this invention is equipped with means (for example, an 
electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used also in an 
ink jet recording method in order to make the ink regurgitation perform, and brings about the 
effectiveness which was excellent in the recording head of the method which makes the change of state 
of ink occur with said heat energy, and the recording device. It is because the densification of record and 
highly minute-ization can be attained according to this method. 

[0039] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, 
for example is desirable. Although this method is applicable to both the so-called mold on demand and a 
continuous system On the electric thermal-conversion object which is especially arranged corresponding 
to the sheet and liquid route where the liquid (ink) is held in the case of the mold on demand By 
impressing at least one driving signal which gives the rapid temperature rise which supports recording 
information and exceeds nucleate boiling Since make an electric thermal-conversion object generate 
heat energy, the heat operating surface of a recording head is made to produce film boiling and the air 
bubbles in the liquid (ink) corresponding to this driving signal can be formed by one to one as a result, it 
is effective. A liquid (ink) is made to breathe out through opening for regurgitation by growth of these 
air bubbles, and contraction, and at least one drop is formed. If this driving signal is made into the shape 
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of a pulse form, since growth contraction of air bubbles will be performed appropriately instancy, the 
regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more 
desirable. As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 
4463359 specification and the 4345262 specification is suitable. In addition, if the conditions indicated 
by the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature rise of the above- 
mentioned heat operating surface are adopted, further excellent record can be performed. 
[0040] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
specification and U.S. Pat. No. 4459600 specification which indicate the configuration arranged to the 
field to which the heat operation section other than the combination configuration (a straight-line-like 
liquid flow channel or right-angle liquid flow channel) of a delivery which is indicated by each above- 
mentioned specification, a liquid route, and an electric thermal-conversion object is crooked is also 
included in this invention. In addition, the effectiveness of this invention is effective also as a 
configuration based on JP,59-138461,A which indicates the configuration whose puncturing which 
absorbs the pressure wave of JP,59- 123670, A which indicates the configuration which uses a common 
slit as the discharge part of an electric thermal-conversion object to two or more electric thermal- 
conversion objects, or heat energy is made to correspond to a discharge part. Namely, no matter the 
gestalt of a recording head may be what thing, it is because it can record now efficiently certainly 
according to this invention. 

[0041] Furthermore, this invention is effectively applicable also to the recording head of the full line 
type which has the die length corresponding to the maximum width of the record medium which can 
record a recording device. As such a recording head, any of the configuration which fills the die length 
with the combination of two or more recording heads, and the configuration as one recording head 
formed in one are sufficient. 

[0042] In addition, this invention is effective also when the thing of a serial type like an upper example 
also uses the recording head fixed to the body of equipment, the recording head exchangeable chip type 
to which the electric connection with the body of equipment and supply of the ink from the body of 
equipment are attained by the body of equipment being equipped, or the recording head of the cartridge 
type with which the ink tank was formed in the recording head itself in one. 

[0043] Moreover, as a configuration of the recording device of this invention, since the effectiveness of 
this invention can be stabilized further, it is desirable to add the regurgitation recovery means of a 
recording head, a preliminary auxiliary means, etc. If these are mentioned concretely, a preheating 
means to heat using the capping means, the cleaning means, the pressurization or the suction means, the 
electric thermal-conversion object, the heating elements different from this, or such combination over a 
recording head, and a reserve regurgitation means to perform the regurgitation different from record can 
be mentioned. 

[0044] Moreover, although only one piece was prepared also about the class thru/or the number of a 
recording head carried, for example corresponding to monochromatic ink, corresponding to two or more 
ink which differs in an others and record color or concentration, more than one may be prepared the 
number of pieces. That is, although not only the recording mode of only mainstream colors, such as 
black, but a recording head may be constituted in one as a recording mode of a recording device or the 
paddle gap by two or more combination is sufficient, for example, this invention is very effective also in 
equipment equipped with at least one of each of the full color recording mode by the double color color 
of a different color, or color mixture. 

[0045] Furthermore, in addition, in this invention example explained above, although ink is explained as 
a liquid It is ink solidified less than [ a room temperature or it ], and what is softened or liquefied at a 
room temperature may be used. Or by the ink jet method, since what carries out temperature control is 
common as a temperature control is performed for ink itself within the limits of 30 degrees C or more 70 
degrees C or less and it is in the stabilization regurgitation range about the viscosity of ink, ink may use 
what makes the shape of liquid at the time of use record signal grant. In addition, in order to prevent the 
temperature up by heat energy positively because you make it use it as energy of the change of state 
from a solid condition to the liquid condition of ink, or in order to prevent evaporation of ink, the ink 
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which solidifies in the state of neglect and is liquefied with heating may be used. Anyway, ink liquefies 
by grant according to the record signal of heat energy, and this invention can be applied also when using 
the ink of the property which will not be liquefied without grant of heat energy, such as that by which 
liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a record 
medium. The ink in such a case is good for a porosity sheet crevice or a through tube which is indicated 
by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal- 
conversion object in the condition of having been held as a solid. In this invention, the most effective 
thing performs the film-boiling method mentioned above to each ink mentioned above. 
[0046] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although used as 
an image printing terminal of information management systems, such as a computer, the gestalt of the 
reproducing unit combined with others, a reader, etc. and the facsimile apparatus which has a transceiver 
function further may be taken. 
[0047] 

[Effect of the Invention] According to this invention, according to the class of recorded media set as the 
recording device, the threshold of the photo-sensor output for detecting the existence region of recorded 
media is set up so that clearly from the above explanation. Consequently, according to the class of 
recorded media, such as a record form, suitable paper width is detectable. 



[Translation done.] 
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Abstract of JP71 79248 

PURPOSETo properly detect paper widths of 
various recording paper sheets by setting a 
threshold value of light sensor output to detect 
a recording medium existent area according to 
a kind of recording medium. 
CONSTITUTION:Before paper width detecting 
operation is performed by a paper width 
detecting means 204 which is arranged in a 
carriage and has a reflection type optical 
detecting means, preliminary detecting 
operation similar to this operation is 
performed, and a threshold value when to 
detect a recording paper sheet end part is 
automatically set. A paper width sensor 204 
has an infrared light emitting diode 101 and a 
light receiving element 104, and light emitted 
from the light emitting diode 101 is constituted 
so as to be made incident by being reflected 
by a recording paper 1 05 or a platen 20 after 
being condensed by an optical lens. An output 
value from the paper width sensor 204 is read 
by a MPU 213 in a control circuit 201 through 
an A/D port, and a paper width is detected by 
comparing it with the threshold value. Thereby, 
since a detecting threshold value is set by the 
preliminary detecting operation, dispersion of 
sensitivity of a detecting system and the 
possibility of erroneous detection by a secular 
change are restrained, and an application 
range of the recording paper sheet is also 
widened. 
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